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1. Dunar What we’re looking at doing with this is trying to
get the JSC perspective on what has gone on in Space
Station. We’ve been gettingl the Marshall perspective of
course, and we’re just trying to see a little bit of the
other side of the relationships and such, critical
relationships. If I could ask you to tell me a little bit
about what you have done on Space Station and the nature of

your contacts with people from Marshall.

2. Holt 1I’ve had on Station, I worked with Skylab also back
in the experiments days so I had to work with Marshall back
in that time frame also, the early ’70s. On the Station,
most of my background is in operations. I originally came
into this organization to put the project hat on the
operations development at JSC. I had the cash and the
schedule from here. That was kind of a change for JSC. The
whole culture of this program was a different culture. The
idea that a project office would somehow fence off JSC
institution from Headquarters and provide that oversight.

It didn’t work, and it hasn’t worked at Marshall either.
Everybody had struggled with the structuré of this program
and to a great degree, Marshall has probably always been a

little more resistive than JSC has to the program
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penetrating it. JSC has always fostered the "let’s go get
them," and "we want to go find out a program and search out
every nook and cranny and do as much work as we can,"
Marshall’s always been much more regulated with a thing that
says "we want a set of requirements and we’re going to work
it this way and when we can meet your requirements we’ll
come tell you." The difference in culture there is quite
dramatic, and I’ve worked with Marshall on Spacelab payload
missions when I was running federal operations for MOD and
then also back in the Skylab days when we were doing payload
operations and we actually operated the experiments that
Marshall built. The split on this program was along the
lines of Spacelab to where payload operations is Marshall'’s
job and spacecraft operations and of course systems
operations is a JSC job. Apparently, that’s borrowing on
the Spacelab model. Skylab we did all the operations at
JSC. Marshall has been very effective in changing their
center culture away from just power and thunder to also
doing a lot of work for the science community, building
payloads, and operating them. In as such, they’ve made
quite a niche there, and they’ve exploited that niche pretty
effectively. In fact, back at the end of 1989 in some of
the cost cutting we were doing, we had quite a bit of
conversation with Ray Tanner as program director at that
time over cost saving measures. One of the ideas was to
consolidate at least on the front end of the program, the

federal operations activity in Huntsville with the control
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center here at JSC and not build another facility and not
expand the POCC over there until a later time. Pretty much
that was perceived as a run on jobs in the Huntsville area
and it progressed under Coors after the big Langley hurrah.
We did first big round of cost savings after we’ve finally
got everybody on the contract. We had presented some cost
options and Marshall, Jack Bullman pulled together for
Fletcher Kurtz back in those days and Carolyn Griner was in
Huntsville of course at Level 1 and then ultimately went
back. I pulled together the JSC story what it would mean to
use their existing infrastructure. Jack Bullman said
"Here’s what we’re putting on the table in terms of
development." The costs racked up at a quarter of a billion
dollars over seven years versus a billion dollars over seven
years. It was pretty much admitted, Marshall knew that if
it came down to just a pure cost story, it was going to get
in trouble. It came down to a "Well we decided that we’re
going to go ahead and stay with a baseline program" which I
think had a lot to do with the fact that the minute you put
a thousand jobs on the table then there are those who get
interested. We understood that interest went as high as
Senator Heflin, so it’s not unexpected. That’s been one of
the things that you see when you get into the programmatics
especially in this program. There’s been so much discussion
about balance between JSC and Marshall. If you look
historically they’ve always been within 50 jobs of each

other. I’m sure you’ve heard that in the past that says
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that we’ve always had to maintain a balance between the two
centers. That’s probably my story that adds to the thing
that says regardless of the cost, if you upset the apple
cart than you’re getting into the balance too much there.
The minute you tread over into political territory then the
answer comes out with a little thing that says this is the
answer and we’re comfortable with the baseline program as is
regardless of cost. That’s kind of what we did. There has
not been acrimony. Quite frankly, at the working level, the
culture, I mean we’ve never had a problem of getting to an
answer with Marshall. Typically it always comes down to a
point in time where it says philosophical differences aside,
what can we now do since its at the last moment that we have
to do something. 1It’s always had that flavor to it. The
two managements have tended to want to not go solve the
problems so much as they’ve let the technical solutions
bubble and then go in at the last minute and make decisions.
I think that’s been almost the modus operandi of
Marshall/JSC operations over the whole time I’ve been

involved.

3. Dunar One of the things we’ve found and it’s not just
peculiar to Station, but we’ve found that there seems to be
a lot of acrimony between the two centers at the beginning
of a project when you’re dividing pies essentially and maybe
things get better once the pie is divided. 1Is that true in

light of the Station thing?
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4. Holt Sure.

5. Dunar I guess one thing that makes Station different is
that with all the redesigns and rescoping everything is that
you go through that process more than just at the beginning

of a program.

6. Holt You always end up, and we’re there today, to where
one of the most difficult arguments we had in the early
requirements days on the design was over the definition of
the data management system. JSC has always looked at things
from a standpoint of we want to preserve flexibility within
the operations. I think probably everything JSC does is
from a standpoint of ultimately we have the operator here
and we have to satisfy him. If we err in our design
approaches it tends to be on the side of adding flexibility
and covering more bets. Marshall is much more driven toward
a thing that says "I have a set of requirements and I’m
going to build this thing to where it meets that set of
requirements and if you don’t like it you can come visit me
at my design reviews and we’ll discuss it at that point in
time." They’ve been more effective in going about a
classical design than JSC has because we are over half
operations of this center by the time you take all the
agendas into place. We tend to get penetrated at a lot of

levels, and our contractors know that so they strive very
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much to get an [097?] perspective going through. Marshall
tends to then, the DMS for example, they had gone out and
gone with a lot of imbedded data processors which makes good
sense. I mean if you want to build it one time and operate
it that way. The concern we had was that the Space Station
tends to go together in pieces, and you know you’re going to
be reallocating the data management resources over time as
you want to move off of the initial checkout and go to the
operational phase where you need less data on the basic
system and more band width and extended payloads and all.
We were always looking toward the how to make it grow and
Marshall was always looking for how can I build it and
freeze the content and get it done, checked out, and
delivered. From that standpoint I think that Marshall has
always been more of a, they viewed their contract with the
program as a contract and as a deliverable to the progran.
JSC has always viewed it more as an activity and a design
improvement, and we’ll work on it, work on it, work on it,

and then we’ll get as good as we can get.

7. Dunar That describes maybe the relationships between the

centers and their contractors more than between each other.

8. Holt No it actually effects each other also because the
difference in working groups run on this program, whoever
has the center of activity for a system development like

Marshall has the UCLSS. They also have the manned systens
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even though most of the manned system, or at least the guys
who at least think they’re manned system reviewers are here.
That’s always debated at Marshall. The DMS working groups
were here. GNC working groups were here. If you look in
this program, the architectural control documents which are
in effect the functional specifications, you may get ready
to see CD come up in a couple of places, but those are the
NASA spec that ties together the work factors so in the
classical design that would be the CEI spec and then there
would be contractor and contractor’s specs below that CI
spec. In effect we had to create a spec for system
development. Like on the audio system that is delivered by
Marshall, but the com-system is JSC as the overall
architect. So you have two, Boeing has a CEI spec and
McDonnell Douglas has a CEI spec. It’s all tied together by

ACD, architectural control document. That is the NASA spec.

9. Dunar Is that comparable to the interface control

documents in Shuttle?

10. Holt No. We still had ICD, but that is the definition,
the bulk of what that configuration must be both patterns
and actions. This is the functions. This is the thing that
says the wires string this way, there’s this many buses,
there’s a device here. 1It’s more of the end item
specification for a system that you’d buy because in this

program, since NASA is the prime, we had to invent a layer
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of documentation which has almost been a travesty in the way
it’s been, it’s gone backwards. It has led to, the ACDs
never had real standards applied to them or any standards
applied to them. Quite frankly they vary from something
like that to about the DMS ACD is almost a foot thick, maybe
a foot and a half. The ABA is about half an inch to an inch
and the formats are different. A Lewis-developed system for
the electrical power system is so much different from UCLSS
and so much different from the [142?]. They’re not the
same. The horizontal integration on this program which was
supposed to have been done by the program contractor or done
by the collaboration of primes has not really been
effective. A lot of that had to do with the fact that after
level B, Restin never really got up and running. On this
program, I think as much trouble as JSC and Marshall always
have, it’s always been more of a fun thing that says "we’re
better than you are and we’llrcompete with you over the
right ideas and how to do this and you guys are wrong. You
stodgy old Germans and you bunch of wild-eyed Air Force
brats." 1It’s just that type of thing that went back and
forth until we all ended up with Restin and realized that
any problems that we had in the past are almost nothing
compared to what we’ve got now. 1In a lot of cases, it was
almost impossible in this program to go underground to work
something. We, Jim Odom, had the best idea in this program
and actually came in with proposed associate contractors

that says I will centovize primes to get together and work
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things out so the fewer problems that come to government,
then I’11 incentovize you with [160?]. As soon as Odom and
Tanner left, that went away overnight. Restin took that

apart in five seconds.

11. Dunar Was that at the same time that the lead center

concept . . . ?

12. Holt After that. The lead center at level B, Tom
Mozer, was actually the first program manager. He’s out of
JSC. Tanner went up from Marshall. You get a lot of
differences of opinion. I think probably from our
perspective, the way a JSC program manager works, the real
difference in the project sense of development, is the
difference in the chief engineer. The chief engineer at
Marshall, man he is an engineering guy. He is owned and
operated by the director of the S&E labs. At JSC the chief
engineer tends to be in the project office and not in
engineering. JSC engineering has not had as strong SE&I
activity as Marshall does within engineering. The project
functions and program functions here tend to be large. We
tend to co-locate in a lot of cases, but almost always they

are under direct control of the program manager.

13. Dunar So JSC does not make use of a matrix type?
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14. Holt VYes it does, but it’s different in the effect that
you don’t have the chief engineer who actually issues
technical direction. All technical direction is back in the
project office and all contract direction is through that
same channel. It tends to mean that at Marshall George
Hopson is involved when cost, the schedule, and the
requirements are threatened, and Dave Mably runs the day to
day activity. George has a small office, 40 people 25
people, and John Erin, Jack Vorkin has always had close to a
100. SE&I has always tried to be associated with the
project office. JSC is working on trying to make some
changes in that area, but historically engineering has been
technologies, and then the center has tapped those
technologies. It got a lot stronger going during Shuttle
when we didn’t have any other programs going so therefore
SE&I coordinated the program. There was not lot of reason
for engineering [189?] SC&I was all one big happy family at
the center. This Station program not having a SC&I in it
has been the real killer. Wwhen level B went to Restin, the
SC&I died in this program. Therefore you end up with
standards being different on different contracts, no common

content within the contracts.

15. Dunar Wasn’t moving it to Restin supposed to avoid

that?
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16. Holt Yes, but a lot of what happened was the guys that
invisioned the move to Headquarters, experienced program
people and not that many of them moving up there, invisioned
that system engineering could exist at that level, but not
system integration. The mistake made with trying to pull
system integration at the headquarters level without having
people who could do hands on and they just had to fill too

much of a team too fast.

17. Dunar The systems integration statement seems like an

incredible nightmare.

18. Holt It is.

19. Dunar With the different work packages and trying to

protect political consistencies. Could you comment on that?

20. Holt VYes, it’s impossible. It literally gets down to a
question all across the board until you are absolutely faced
with "we have to get off the dime." Then nothing happens.
Typically in this program what has happened to us is, and a
lot of the reasons that we’ve taken as much heat as we have
in Work Package 2, is the fact that we had to be there
first. Marshall had the luxury of sitting back knowing that
the schedule for the node and the schedule for the lab was
never going to be there, and we had to be there with all our

stuff before they ever got there any how. So we were always
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under the gun to force the issue on scheduling to try to get
agreements on what the configuration would be and the very,

very details of the ICD.

21. Dunar You probably had to face costs crisis first?

22. Holt Oh yes, and we’ve worn our share of the burden for
that. We’ve really paid dearly for moving out assuming that
we had to do the right thing and get it over with and that
we would be taken of, and we were taken care of all right.

I think that probably what happened was that John Erwin
always viewed that you could sit down across the table with
George Hopson and cut a deal and that deal was done. What
largely happened was though that the two-tiered system at
Marshall, John was, if he chose to be, Chief Engineer and
Project Manager. He could do the deal right then. Turn
right around and tell Mike Jackson without any engineering
input, "I want to do this. Move out." George always had
engineering input so he always had a constituency that was
looking behind it before he got there, and George was always
slower to commit than John was because John was always
working the engineering along with the project and George

was always asking Modly what the answer was.

23. Dunar Which system do you think was more effective?
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24. Holt 1In this program, I think the problem is that the
mix of the systems. If you want to get something, if you’re
really faced with tremendous schedule pressures and cost
pressures, then they both have disadvantages to where we’ve
been. We’ve had tendency since John was King in everything
else, I mean he could literally go in and eviscerate a
system if he wanted to, move all the testing out and do
whatever. He had total control. The Marshall system would
never allow with Dave Modly or George to have that total
control. From that standpoint, there’s probably a much more
conservative and cautious approach out at Marshall that says
that we will be back to the program if we can’t deliver on
this thing. With JSC I think we’ve always tended to take
the challenge, move out, find out that that didn’t quite
work, go back and ask for forgiveness. Forgiveness is
getting pretty tough in today’s times. I think in the way
government service is going, the way NASA’s going, that the
only way that centers are going to be able to survive is to
adopt pretty a Marshall style of management that says you
have a project office but that project office does not have
autonomy and neither does the chief engineer. 1In the scheme
of today since you’re going to be working largely, the
project guy will probably be at Headquarters anyway, then
you’ll want smaller offices. Luther Powell, if you go back,
I don’t know if you talked to Luther or not, but Luther
tried to change the Marshall culture. He tried to put in a

100 man office over there. He was gong to run it JSC style
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in effect, and they took him apart and got him back to
something that’s smaller. I think JSC right now in the
organizational lookings that it’s doing recognizes today
that in a day when cost is more than just a measure, it is
actually something you can get fired for, then JSC will go
back now and start to look at, we’re looking at different
management organization approaches. It will go back, we
can’t organize quite like Marshall because we’ve got such
proponderence of STS here, but we will probably end up
organizing along a Marshall with a Goddard projects office
flavor to it. Something that has a directory to the whole

program.

25. Dunar Is the center environment going to change the

traditional [267?] of the center’s being semi-autonomous?

26. Holt Yes. 1In effect it may give you, it probably gives
you more autonomy for design because you go back to a prime
contractor. That’s been the real gut wrenching issue here
is, when you take the documentation and you go in and look
at the interpretation one level down, we could never accept
the program requirements as written against the contract.
All of the work packages today have exclusions that they
have laid on to where they could not meet the program
requirements. The program requirements are laid out as a
fairly big document. They have tons of applicable documents

associated with them. The program wants to operate on a
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thing that says the current issues is the program
requirement. No contractor will do business with you on
current issue that says "Hey, don’t worry I’ll just send it
to you, but it’s OK." They want to know date, times, what
changed. From that standpoint, there’s always been, the
program will always exist unless it actually gets into
management contracts, will always be a little bit nieve in
terms of what is possible and how quickly you can determine.
The closer you get to a milestone, the more critical it is.
If you want to wave the requirements, hell you can get a lot
done, but the program is very proud of its requirements. It
has QA guys standing by with red stamps all over everywhere,
and they’ll bookkeep you to death. The minute, if you
really want to reinvent and you want to get something
simple, you have to get to a very very succinct government
speciality, very, very simple statement of your
requirements. Then you have to put your emphasis on what
the contractor interpretation of that was and how you
intended to verify that. I think that in no place is the
difference between JSC and Marshall is as pronounced as it
is in avionics. We have, the shuttle avionics was such a
monster and the ability to fly, you couldn’t afford a
hiccup. It had to fly all the way to the ground. So that
culture then that says check, check, check, test, test,
test, big facilities with flight computers in them with
flight tapes even within the training facilities, was the

right answer for shuttle because it was a production
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vehicle. For station, we are now back to where the shuttle
avionics crowd had their cut in this program and the
unbroken string in the latest round. You went through Arnie
Aldridge who ran the orbiter project office and the orbiter
avionics development. Dick [305?] who did systems
integration but a lot of that was avionics. Bob Moorehead
who had worked for Arnie and did avionics office. John
Aaron who did space craft software under IBM contract. Dick
Thorston who was over Mission Operations at JSC. Harold
Dawson who worked at Level I as Moore’s deputy and Eldrid
McKinnley was the next guy when John Aaron moved on through
Space Station. He became the space craft software division
chief. So if anything happened in that world, it was more
group think than anything. That has been, because the
emphasis all of a sudden on facilities and big test rigs is
really been probably is the one real difference in the way
we were headed under Tanner which is the Marshall philosophy
we don’t need all that integration testing, all these
avionics, we’re going to go through an interface. I want
this stuff just swapping back and forth. Some of this stuff
we’ll fix it and get on order. That is so anti-the Shuttle
model that says no any bit that changes in the computer has
to be trapped. Typically in station the risk is in the
[plane flew overhead 325?] sounds. You’re working on trying
to get our redundancy established so you don’t have a full
system. Everything starts to shut down on you or you run

into problems not being able to complete something then we
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worried since you were all computer controlled that you had
to check that very carefully. For the lab environment
downstream that’s probably right. You could probably turn
the thing off and it would slow roll around for an hour or
so and turn it back on. Even if you lost control you could
establish control and that would be heresy in some parts of
JSC. The fact that anybody would let a manned vehicle float
out of control for ten seconds would be heresy. There is
probably nothing that illustrates the difference there Bob
Moorehead was willing to pay which was another $300,000,000
worth of facilities to go do the total avionics integration
to where Tanner was not willing to pay even for what was
originally on our contract back in 1989 and issue directions

for us to delete.

27. Dunar This is really fascinating stuff and in a way it
runs counter to the image of Marshall’s culture in the sense
that the tradition of Marshall being to test everything to

death.

28. Holt Except in the software, but they want it fixed.
You see JSC always assumes that the software is gong to
fluid and Marshall wants it fixed and they want it
deliverable and they want to test their configuration and
get it out. That’s what you buy. Marshall tends to focus

only in [346?] and JSC tends to focus on the idea.
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29. Dunar That'’s interesting.

30. Holt Yes, so when you get into the business, Marshall
is the manager of the ICD’s in this program and JSC is the
manager of the architecture. What’s the idea of how the
Space Station ought to go? Well it’s how the systems work.
What’s the hard reality of you how put it together? 1It’s
what bolts to what. I’ve kind of been, this office has been
kind of interesting in that regard because the ICDs where
the nodes were they are in the program. Boeing builds the
nodes delivers it to JSC but we’re responsible for the
interfaces and interface definition. 1In my office, almost
all the interfaces, we do almost all the ICDs for the whole
program, but I’m doing them for Denny Cross over in
Huntsville and Jim Bean, and back to Dick Thorston, who is

resident here.

31. Dunar How do you work that out?

32. Holt Actually what we’ve done is we’ve gotten an
interface working group, and we have had less problenmn
working with those guys than working with the ACD guys

locally.

33. Dunar Why?
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34. Holt Because, it’s a difference between what’s concrete
and what’s theory. Then somewhere along the line, someone
made a mistake of deciding that because a piece of a system
like am MDM or a CMG or firebox or whatever was part of the
"system" and then those interface definitions ought to be
part of the ACDs. Quite frankly the guys down here don’t
care about that stuff, don’t really care about it. We
managed a bunch of that, and Dale Thomas manages the other
piece for Work Package 1. Quite frankly I’d like to go mix
it all into one soup and just have one organization managing
all interfaces and if I were going to pick one it would be

the guys in Huntsville rather than the guys here.

35. Dunar It would seem if you have a change in a ACD it

would have a ripple-out effect?

36. Holt It does but since a lot of the element interfaces
are like a bus hooking up not, if the box weighs so much and
has this kind of bolt pattern then I go pick that and I go
figure out how to go put it in a fit segment. The element
then is a fit segment for example and it bolts on to
something. That’s the element level that Marshall manages.
The system level JSC has the management for. But see that
was another one of the splits. That was the Bill and Orr
fix. I’11 draw you a picture. If you go back to when at

the end of Odom and Tanner, and in fact I’11 be honest with
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you I think that the day Jim Odom left was the day they cast

the fate of the Space Station.

37. Dunar Can you elaborate on that?

38. Holt Yes, we had to start over again. You had finally
a guy who had the perspective of how it ought to play
together and how it would be engineered, and then he had
Tanner as a hammer. Ray was the ultimate lightening rod.
Heat never bothered Ray, and the only guy who could really
control Ray was Odom. From the political side of Stophan
and Mozer, then Mozer destroyed the requirements phase.

When we did program requirements review what should of just
been an opening the doors of Restin and building the square
on a milestone turned into 7,000 discrepancy reports written
against the basic requirements document. They had processed

7,000 changes to the program requirements.

39. Dunar This was done by Headquarters?

40. Holt VYes, that was the initial Restin fix. Instead of
taking the Level B documentation which was about the right
level, because it had been argued by all of us, they took it
and processed 7,000 changes. Added detail that you
couldn’t’ believe. We turned around with our contract and
were ordered to go blow that stuff into our requirements

spec. We ended up incurring a $40,000,000 claim from
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McDonnell Douglas on a brand new contract just to process
paper. We hadn’t even put a design on the table. All that
we had was a proposal. But, they knew how to get well, and
Boeing did the same thing to the guys in Huntsville. When
Lenore came in after Odom, Restin, the SC&I was not working
well at Restin. The SC&I never reported to the Program
Manager at that time. When Truly took over as
administrator, he crushed the Agency back together where
Lenore on the Station and the Shuttle. (He’s drawing) STS
over here and SS over here. Well that put it all back in
Code M. I don’t know whether you guys have gotten into that
but Code M is the institutional mother of Space Station of
JSC and Marshall and Kennedy. The [441?] are bought and
paid for by the Code Ms. So all our programmatic dollars
and all our base of facilities of support is based back
through that Headquarters code. Andy Stophan had operated
it as a separate organization and had run Station so in
effect he was having to buy matrix effort out of Code M out
of Truly. It wasn’t working worth a damn. Didn’t work good
for Culberton, didn’t work good for these guys. What Truly
did was shove two programs together and now the whole
engineering base of JSC and Marshall and whatever slice of
Lewis you needed was back as one entity. You put the Center
Directors in the chain in effect that says "I won’t tolerate
Jack Lee and Thorn not paying attention to what’s going on."
Now, we’re back to the split it apart again. That’s been

the real argument that we had, and that’s been a
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destablizer. This thing (drawing) stabilized this critical

relationship.

41. Dunar It was necessary what Truly did in terms of bring

together what would have just . . . ?

42. Holt Yes, it was ready to float. It wasn’t going to
work. At that time, that’s when we moved from the sticks
and balls assembly approach to the preintegrated truss. You
couldn’t have done that without the STS involved. You had
to get a commitment for the Shuttle to know what you’re
flying, when you’re flying it, and how you put it together.
So in this case we took a lot of the things like we threw
out the EVAs that we were going to develop with Station
money that went to Shuttle. So we started looking at
lapsing a lot of things back to what we already had
incoordinated, and that was Lenore who was able to go force

that because he had both sides of the program.

43. Dunar Was part of the motive behind that then was to

preserve costs protection I suppose?

44. Holt Yes.

45. Dunar In other words, you could shift things to the

Shuttle program.
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46. Holt Of course the risk on that is that you’ve got guys
like Gus Ferrel at Lockheed that spends a lot of money
developing a bid hoping to get an EVA and now you just took
away frém him for buying Shuttle. Then you tick off the
industry phase. Any time you use something with an awful
lot of money [4827?]. But here’s kind of what had happened
as to how we ended up with two camps. It was all trying to
be run out of Restin. We had about 50 civil servants here,
one of the larger organizations. There are only about 200
civil servants at Restin. I think it peaked out at around
250. There were 450 SC&I contractors, and it was absolutely
not happening. So they dropped down a notch and brought in
Thorston and they integration field center operations at
JSC, Marshall, and Lewis. Lewis was kind of a throw down to
get them to salute, but this effort here was about 500. The
plan was, JSC and Marshall got together and split the baby.
Literally. We’ve got the charts that says this goes to you
this goes to us. It got down to the things that systems are
ours so therefore, that type of thing. (starts drawing
again) This was then a split of some seat, drawing
contractors, and in our case my guy on a different
contractual arrangement, and the same thing here you see
with Boeing. Over here was a seat for Lockheed or
Rocketdyne. So they set up, this was supposed to provide
horizontal integration to the program, and this was supposed

to go away only it didn’t. So we added 500 [5147].
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47. Dunar At the centers?

48. Holt At the centers regularly reporting and not
building hardware just to do systems integration. Nothing
went away. In fact if anything, that a man went up more and
more to feed the monster and then on top of it we put in
Burt Jackson up here to do Configuration Management, took
this bunch from 50 to about 150 so we added another 100
[623?]. So when you start looking five years worth of this,
since about ‘89 I guess, then there is a fair size chunk of
change that’s gone into this overhead. This right here, and
a percentage of that finally started paying off but it took
four or five years to get it to where it had some
capability. This was Lenore’s cut here that says I’11 give
Elements to Jim Bean and I’1ll give Systems to Carroll Dawson
down here and that was the split between the two centers.
This was the architecture of the ACD management. This was
the ICD manager kind of thing over here called the BCD which
is Baseline Control Document which is nothing more than the
top level [541?]. But that is, so hard products here and
systems over here. We had ended up in the middle of every
argument because the node tends to take APM or Jim or the
lab or the hab on this side wherever it happens to connect
all the interfaces back to the truss and the truss has all
this interfaces to hold transport the Canadian Arm. We had
become conduit for all arguments with the international. 1In

effect work phase 2 had all the systems responsibilities and
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all the interface responsibilities since I got a lot of this
dealt with by Marshall back to us here to be the prime
contractor and literally we took the beating that prime
contractor would normally be. And it’s "What do you mean
you can’t deliver on time" and "wWhat do you mean you’ve an
18% override." 1It’s that kind of perspective that you get
into and the fact of the matter is that the work values
pretty much commiserate with each other. Tremendous amount
of cooperation between George Hopson’s office and ours in
terms of settling differences on the element on the
interfaces. We ran bilateral agreements on all of them and
piled them up like crazy and they issued technical direction
and contract direction and [576?] and most of the swaps we
made with George cost us. We were on the losing end in damn
near all of them because we had schedule pressure and he
didn’t. We were on the loosing end with Lewis strictly
because there was pretty much a perspective at JSC that
Lewis is incompetent, and they’ve not done manned
operations. Incompetence is probably too strong a word, but
with their inexperience and with Rocketdyne’s inexperience
in the power system, both Marshall and JSC have been just
scared to death that they wouldn’t [590?]. So if there’s
one thing we all agree is that introducing major new element
to the new program, those guys, it’s taken them a while and
we’ve been very very concerned about them missing a step

here and there.
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49. Dunar Just without the experience?

50. Holt Yes, and you don’t have a good practiced argument

those guys in Cleveland!

51. Dunar You had one for Huntsville for years?!

52. Holt Yes, and I used to explain this to John Erwin this
way. He’d talk about "Well I need to get to George and I
need to do this."” 1I’d say, "Well I talked to Jack Bulman
and he said ’Well I’d kind to know what you guys are going
to talk to George about because John tends to go into the
meetings a whole lot better prepared than George does and
we’d kind of like to have the opportunity to talk to him
before you get to.’" You see there was always this behind
the scenes of let’s make damn sure because they were nervous
that George would get in there and get committed to
something that he didn’t understand because he was afraid
John was going to take him! We always had that going on,
and John would always take about getting it from George and
I’'d say, "Now John you’ve got to understand. George is not
Chief Engineer and Project Manager. George doesn’t do
business the same way you do." We’d talk for a while, and I
finally explained it to him one day. I said, "Those ol’
boys in Northern Alabama have been dealing with
carpetbaggers for over a hundred years!" [turn tape over

622]
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53. Dunar . . . this operation. I talked to Carl yesterday
afternoon and he talked a good bit about the relationship of
Crystal City and about the reevaluation and where does that
really leave the centers both Johnson and Marshall in terms

of what they can do right now?

54. Holt 1It’s probably at the most frustrating. What it is
is the program is spending about 3 million dollars a day on
the prime contracts and all the contracted effort in the
program. We’re not under any authorization to stop the

work.

55. Dunar That’s one and then the contractor has to . . . ?

56. Holt VYes. The contractor’s getting paid and there’s
awards fees riding on it. So the evaluation criteria are
still out there to be met so when you know that you’re going
to get paid on that, you have to work on it. Point of fact
though, we have put the contractors under severe
limitations. We were told to knock down all the overtime
some time ago. Golden directed that we to kill all the
overtime. The net effect of that in a design contractor
especially McDonnell Douglas and I also think Rocketdyne and
probably to a lesser extent Boeing just because of the
schedule. McDonnell Douglas had an awful lot of, the truss

design is a very complicated design. It looks like it’s
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fairly standard and regular and everything but the beams in
there are actually tailored to carry loads to be able to get
out weight. So you have an optimized design and it’s kind
of grown from a standpoint of we want this box at that
location and it’s going to weight about this based on the
estimates we’ve gotten and some of these estimates are
matured and some of them are not. Then you take the
structural margins and you go design secondary structure
around that, route all the wires where you want them pinned
and that whole business. By the time you’re through with
that and you’ve got every single device in there and then
you’ve gone through and figured out what the stresses are
for launch, what would you do, can it survive a landing in a
shuttle. So you have all the design considerations as well
as the considerations on orbit. The thermal stresses and
strains for thirty years so the life cycle of the program.
That’s an extremely labor intensive design. You use KTM
systems so making the changes to the KTM system are fairly
good, easy. Being able to look at the design, picture the
design in 3-D, be able to skin the onion, you know peel back
the layers of design, the ked systems are incredibly good
but at the same time they still require the analysis to have
occurred to be able to say that this beam this big goes
there and these kind of dimensions. So the Ked system
really eliminates a lot of the painstaking draftsmen’s
errors because it has automatic scaling and it has automatic

notes and it prompts and it won’t let you do certain things.
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It really eliminates a step to the draftsman and back to the
draftsman and back to the draftsman, that type thing. Now
it’s to the checkers and the checkers say, "We don’t do that
to McDonnell Douglas or Rocketdyne or Boeing. You will go
back and or prove to me that that works." 1It’s that type of
thing now. It’s the same management check that has already
been in existence. But the skill level of the guys who
operated the machines are engineers in almost all cases and
there’s a good young population. The average age on those,
you know the whole space program has fallen into a two hump
curve. The old guys and the new guys. Well the new guys
are running the machines. The new guys have young families,
and the new guys are surfers from California, and they are
working. A lot of them were contract hires, and the were
working a lot of overtime to get this thing out, and they
were getting paid the overtime at their grade levels and all
that. That then allowed them to take a $40,000 salary and
bump it to $70,000. I mean they were making some money.
Some of these guys were working 80 hour weeks. 60 hour
weeks were about the norm. When you go to a no-overtime
policy, and literally and not only that we had the inspector
general monitoring and spot checking and that’s criminal
penalties can be imposed if you find out. We had been only
able to go in and for our CDR packages to meet those
commitments we were allowed 130,000 hours of overtime for
example. So we’ve been able to on the spot, very very spot

things. It got down to the point of having to ask for
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$22,000 to support a test over here. We had to have the
administrator’s approval for $22,000 dollars in a
$15,000,000,000 so the frustration level is extremely high.
I think that’s probably, it’s obvious that they want to slow
roll the baseline program and let the new program catch up.
They’ve introduced, we know right now with the budget
targets that it will take another year. We’re a year out

from what we’re looking on.

57. Dunar Does it at this point look like you will be able

to mesh the baseline program with the redesign?

58. Holt Yes to a great degree. What happens though, when
you start taking out fit segments and repackaging a lot of
gear, then the idea of taking up the laboratory first and
then attaching it before you attach the node, you end up
with, all the low pads changes back into the primary
structure on the truss. The guys that are doing most of
this redesign they were trying to save the money for
integrating the node because this is the difference between
because most of that is Marshall dollars, it‘’s $30,000,000
to preintegrated this node and put all his hardware in there
so therefore if we just did that in a lab and launched a lab
first, we could save $30,000,000 on node integration. But
we’re going to send a $100,000,000 relaying out the truss.
But it’s the kind of thing where the guys that don’t do that

for a living make the assumption that they see the computer
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programs and they say well all you have to do is tell the

computer I want to move it over here . . . .

59. Dunar And it looks good on paper!

60. Holt Yes, and it looks good on paper! 1It’s the kind of
thing that says, well it’s just like stacking a [6977] I
mean all you do is just move all the boxes in there. The
answer is [699?] have to get the heavy stuff on the back.
That is really something that is not in anybody’s experience
base so everybody is operating right outside their
experience base in terms that the real difference is the
fact that it comes together in stages. Nobody had ever done
a development program to where you didn’t at least have an
end item. When we went away from this stick and ball
approach and the truss members and everybody, the sales
pitch on that back when it was being done originally was
that was done because you knew it was cheaper than not do
all the ground systems verification of having preintegrated
all the truss work but they were still thinking about the
big truss whether it would look a lot like that versus just
putting it all together on orbit and then assuming it was
going to work. So the answer to that came back, and this
was back in ’85-’86 time frame, says, yes there isn’t any
additional overhead and penalty to hook them up that way.

We examined that after we had finally decided that the risk

of putting it together was that you could not stand the
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interruptibility there that you couldn’t guarantee that at
any point in time you could stop, disconnect, and bring the
Shuttle home in case of an emergency. That was the thing,
and you couldn’t predict the number of flights very well.
In fact what you were having to do was you were having to
work on just how much the mass the orbitor would carry to
orbit. It was very difficult to then get back to a thing
that says we’ll have to have this, this, and this there at
this time, these functions have to be accurate. Now, how do
I package all that and then anything that didn’t fit it was
"Oh damn, now I’ve got to start all over again." It’s the
difference between doing a custom build on a lot and hauling
out some double wides and sticking them together, adding on
a porch and a few of those things. Literally, it is that
way. It’s hard to go do a custom build because you’ve got
to figure out where you’re going to start. The architecture
job was tough, I mean really tough. We knew what we wanted
it to look like at the end. We knew what we wanted it to
look like at a couple of stopping points, but you couldn’t
get the first two or three steps to look pretty. Really, we
were struggling like hell with what function now do we have
and the fact that we were coming together single string.
Any single failure could really put you in a bind and if the
orbiter left, we weren’t sure how we’d go back and complete
it. So we were starting to run the risk on the numbers of
launches getting out of hand. That was always a concern

that the agency had that says "hey, if you can’t nail down

Holt
1993



33 Interview with John D. (Denny) Holt
August 3, 1993

the number of launches, it’s tough for me to believe that
this thing is coming together." We were under some fairly
stringent commitments from Congress that said you have to
operational on the sixth launch. Well, Congress ought to
never to you that you have to be operational on a launch in
that kind of thing but what it forced out quite frankly is
the thing that says this design won’t support that
milestone. I mean that was the real requirement that was
coming out of the Congressional staff and it was. I mean
they were hardnosed about it and they were pushing for
utilization. They didn’t want everybody to fall in love

with building it.

61. Dunar The relationship between the agency and the
Congressional committees, is it close enough that the people

in the committees understand what all this imperatives are?

62. Holt Oh yes. Well in that case of restructure, if you
take a look, we actually took, Dick Mallow and Kevin Kelly’s
guidelines and went right down the list that says you can’t
spend more than $2 billion dollars a year, or $2.1, and you
have to be there on fight early utilization, and we’d like
that as early as possible. We had a lot of push, Bill Orr
wanted us to be up there on five, the fifth flight, and we
convinced him that there was just too much risk and the best
solution was flight seven, but you could make flight six.

He went with six and he had to be convinced. I mean it was
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a fairly raucused meeting. I mean it was down to the thing
that says "you bastards are sand-bagging me." They trotted
out all the detail and analysis that we had and convinced
him finally that OK. Our big concern at that time was that
if we did that, and I don’t know how they were getting
around this option, but if you put up the lab up first in
that scenario, then you cut down some margin. The one thing
about having a node is you can attach on different sides.
If you put the lab there, you’ve got one port that works now
and things have to come around that one port. There you’re
back to a question of do you build to an end item? Do you
build with some flexibility in there? This was JSC design

capability.

63. Dunar Now there was a cutback in the number of nodes as

I understand.

64, Holt Yes, it cut the whole module pattern back. The
module pattern, the labs and the habs were chopped back from
full length of the bay, 40 or whatever feet, cut back to
about 27.5, so it chopped them in half. Then you went to a
Lab A, Hab A, and Lab B and Hab B and you’re going to have
two more nodes so you would have had a module pattern. That
literally was, they were not funded. I mean we kept them in
the contracts but there wasn’t any money put against them
and they were delivered post-the year 2000. Literally, what

they were there for was to preserve an option for the
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contractor so I didn’t have to go recompete. Then Marshall
did the same thing with Boeing. They never had money
against them in any of the submits that we did, and they
were uncostly but they preserved contractors. What you were
trying to preserve in the original design was a racetrack
pattern with the station and this would work out over time.
The original, if you wanted a node, here’s the way we had it
set up. (he’s drawing) You had the international partners,
[778?] and then you had a node. What you were trying to do,
this is a lab and this was hab, in a racetrack pattern says
that any time I get in trouble, I can close these two
hatches. I’m isolated. So if I lost pressure here, then if
that hatch won’t seal when I try to close these two hatches,
if they won’t seal then I’m on the wrong side cause they’re
pressure assisted. So if I call roll in the hab, try to
close this hatch and the hatch pops off the seal everybody
get on the other side, and we’ll close it from that side.
Now we’re safe. 1It’s that type of deal and that was
something we working out early on, did a set of contingency
optionarios between ourselves and Marshall and the [7907]
guys and came up with about 13 conditions that we ought to
protect for one side or the other. Then you ought to have
enough provisions in here to where you have water and enough
time. You always worry about the fact that if you have the
shuttle here and you were one the wrong side, you know you
had to go do something so you had an airlock so you could go

back around if you had to. Or you had and A-serve. You had
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so much equipment that you just, everybody had something for
every situation and then over time it’s gotten down to a
thing that says well you just won’t have all that. It’s
nice but . . . . So when we got around to restructure we
went from this approach down to a node here, (drawing again)
lab that hung off the truss, and hab and then put
international partners on this side. Then we were going to
run lab and hab A and B with two nodes in there and then run
hab and lab A and B off this end. That was the growth
station there. This was not contracted. It was in the

contract but it was never funded.

65. Dunar Does that still preserve the safety?

66. Holt Yes, that gave you this.

67. Dunar I see.

68. Holt It ways when you get to PMC, if you want to go
back and put you’re racetrack in because you’re always
worried about getting hung up in one of these blind allies
and you spend a lot of time and effort on what kind of
[808?] compretion and those kinds of deals. In typical
fashion we just beat the crap out of them. We’ve had the
arguments and twenty thousand opinions and steeled them down
to the good arguments and the good arguments with the

Japanese and the Europeans are somewhat different. The
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Europeans have always, are extremely pragmatic for one
thing. They no longer feel like they’re a little brother.
They’re full partners and they considered, and they’re just
as arrogant as we are. The Japanese are literally just kind
of taking notes. They’ve got good engineering talent. They
really do. Mitsubishi has a fine team, and they’re kind of
slim, but they kind of watch to see what kind of deals we
cut with the Europeans and do a few "me toos" on those and
the one where they really don’t like them they’ll drag their
feet until hell freezes over and make you work. That’s been
kind of interesting. The laboratory, the elements most of
that negotiations, the systems negotiations with the
Europeans and the Japanese and the Canadians were pretty
much done from here with the exception with some of the
standards on racks and how they were to be mounted. Those
were all done through Marshall because Marshall, they are
the rack, how racks ought to look in the program and what
accommodations get made over in the European and Japanese
racks for interchangeability between the US and the European
and Japanese cure. Those activities have been run through
by George Hopson’s office. Every so often we run afoul of
them because they get off and cut some deals on DMS segments
and then "George, I don’t think we can make that one. Not

exactly what we had in mind."
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69. Dunar I’m wondering about the redesign too with the
Europeans and the Japanese how they, I’m sure they’re angry,

but how they’re reacted in terms of . . . .

70. Holt Oh they’re totally ticked. I think it’s more
than, they’ve dumped a bunch of bucks in this thing. They
all have funding pressures. A lot of their’s is posture,
but they’ve all got the same funding pressure we do. In
fact, the Europeans are working a 25% cut on their program.
They were sailing along, the same thing happened to them as
happened to us. When the wall came down, the Europeans, the
Germans who were 38% of the program, all of a sudden had to
bail out East Germany, and space isn’t a real big ticket
over there right now. The year the Germans start pulling
out the French are not going to fund the whole thing and as
I said, the Italians can’t. So they’re now into a fairly
large cut. Every time we give schedule relief, they sigh.
They’re happy to see it. Although the guys working on it
don’t like it, but in terms of the governments over there, I
don’t think their governments are really that upset about
it. What they don’t like is they don’t like to see us work
with the Russians. Official statements that théy've made
are things that say that, "we’ve got a partnership as far as
the station freedom program. We want to be in the room when
you guys are doing all the deals with the Russians," and
that’s not happening. The merger of the programs, the US is

off working its deals with the Russians, and they’re fearing
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that they’re going to be cut out or have to go scramble
around for pieces. The Japanese I think have been, you know
you pick up all kinds of rumor, but I think the Japanese
have been having extensive lobbying activities to try to
lobby the administration to get something going on a
basement program. There is a lot of high level politics
going on in this thing. This thing was born in politics and
it’s going to play its thing out on that stage. When you go
back to the dual keel station with all its accommodations
and everything, there was something there for everybody and
literally there was no way, you couldn’t have afforded it
and you probably couldn’t have put it all together. It was
the camel built by committee, the horse built by committee.
As it’s just been cut back little piece by little piece down
to something that can be afforded, what’s happened is we’ve
taken chunks out of the development program, but we’ve left
the middle round programmatics and not cut down the
dimensions of the size of the program. We’ve left an awful
lot of people laying around on this thing. We’ve gotten it
down now to where the program itself is not big enough
literally to support the numbers of people who want to
manage it. In this conversation we just had there, we’re
slow rolling everything in order to support the design
activities out at Crystal City to make sure that we’re not
being irresponsible on contract management period. Very
clearly then the impetus on making the change and we’ve done

that before. We’ve had people who worked the baseline
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program right up to the point in time when the contract
direction came down and says this is the program, move out.
When we went out of the preintegrated truss activity that
we’ve done out here, we had a lot of things that we had to
go sort out. We had done a good job working with
Rocketdyne, McDonnell Douglas, Boeing. So Marshall and
Lewis were involved. We had the NASA centers pretty well
wired together. What we didn’t have was the international
partners absolutely did not participate. I spent the next
year hammering out agreements with the Canadians. We spent
a lot of time hammering out, Cathy Cramer who was one of my
office managers here, hammered out a lot of the node
agreements between Marshall and the international partners
at JSC because we were trying to screw together the
international interfaces so we made a lot of changes. Not
as significant, but they were starting to threaten our
schedule. We needed them to make sure we had the node

nailed down.

71. Dunar Now the design that you have here does not

incorporate any roll for the Russians.

72. Holt No, not really. Other than the Soyuz for the ACRV

and the Docking Systenm.

73. Dunar So that’s the provision you’ve made essentially?
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74. Holt Yes, in the baseline program. Where we’re headed,
the docking systems that the Russians used are the same ones
that we used in ASTV. That was a JSC design. The only
difference is they had gotten 15 years worth of use out of
that thing now, 17 actually. So they’ve gotten 17 years
worth of operational experience in small improvements
they’ve made in the system. That was one of the things
Truly negotiated with them before he left was to buy one of
the systems back from them, so that was kind of the opening
of the doors back in that time frame. A lot of the concepts
that have been around, we started seeing concepts back when
we did a set of blue-teams, red-teams last summer. I don’t

know if anybody has talked to you about that or not.

75. Dunar No.

76. Holt When Golden came in, he instituted a blue-teanm,
red-team. Blue-team being the existing program, what can
you do to meet cost targets and change your design and a
red-team that was supposed to be a non-advocate team that
would have gone in and taken you apart. It didn’t quite
work the way it does in industry. In industry, non-advocate
teams really come in and do take you apart on a proposal.
The red-team, blue-team kind of went back to Golden handing
[927?] with a thing that says this is the right program.
While we were up at Restin going through the blue-~team, I

was the project blue-team rep, we saw an awful lot of things
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that looked kind of flaky. Kind of like the Space Station
Freedom with a mirror shoved up its rear end. That type of
thing. Then it’s kind of like "Well that’s interesting, but
how in the hell would you ever do that." That was the first
exposure that most of us had to a thing that says the
Russians are coming. All of a sudden we’re talking about

what kind of inclinations can we get to.

77. Dunar That inclination is coming strictly from

Washington?

78. Holt Yes. The inclination started with a thing that
says how do you use Russians assets. Performance losses on
the Shuttle are dramatic to get to 51-6 and glues around
12.5 thousand pounds at launch. That’s about 30% of
capacity of the launch mass that you can have of your launch
up weight. 1In terms of the design that we have, we can’t
launch anything without completely repackaging the whole
deal to that latitude, inclination. So we look at
compromises and it turns out that the crossover points are
around 33 or whatever for the shuttle and the [946?]. So
that’s why you hear